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Introduction to Audio 
Classification and its 


sagnikgance a branch of machine learning 
and signal processing that involves categorizing audio 
signals into predefined classes or categories. This 
process leverages algorithm and models to analyze 
audio features, identifying patterns and characteristics 
using sound data. These Models are trained on data 
set containing labeled audio samples, enabling them 
to learn and predict the class of new, unseen audio 
input. 

The objective of our project is to develop a robust and 
accurate audio classification system using Deep 
learning Techniques. 


Exploratory Data 


Understanding the 
Data 


Analyze the dataset to 
gain insights into the 
types of audio samples, 
their characteristics, and 
any potential biases or 
imbalances. 


Analysis (EDA) 


Identifying Patterns 


Uncover hidden trends 
and relationships within 
the data through 
statistical analysis and 


visualization techniques. 


Informing 
Preprocessing 


Use EDA findings to guide 
the data preprocessing 
stage, ensuring the 
dataset is ready for 
effective model training. 


Data Preprocessing 


T Audio Segmentation 


Split the audio samples into manageable segments to 
facilitate efficient processing and analysis. 


2 Feature Extraction 


Extract relevant audio features, such as spectrograms, mel- 
frequency cepstral coefficients (MFCCs), and other signal 
processing techniques. 


3 Normalization 


Ensure the data is on a consistent scale, improving the 
model's ability to converge and perform well. 


Model Creation 


Neural Network 
Architecture 


Leverage the power of deep 
learning models, such as 
Convolutional Neural 


Networks (CNNs) or Recurrent 


Neural Networks (RNNs), to 
capture the intricate patterns 
in audio data. 


Hyperparameter Tuning 


Optimize the model's 
hyperparameters, including 
learning rate, batch size, and 
network depth, to achieve 
the best performance on the 
task at hand. 


Transfer Learning 


Explore the potential of 
transfer learning, where a 
pre-trained model is fine- 
tuned on the specific audio 
classification problem, 
potentially boosting 
performance. 
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Testing the ANN Model 


Evaluation Metrics 


Assess the model's performance using appropriate metrics, 
such as accuracy, precision, recall, and F1-score, to understand 
its strengths and limitations. 


Confusion Matrix 


Analyze the confusion matrix to identify any misclassifications 
and understand the model's ability to distinguish between 
different audio classes. 


Robustness Testing 


Evaluate the model's resilience to noisy or corrupted audio 
samples, ensuring it can handle real-world scenarios 
effectively. 
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Testing the CNN Model 
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2 Robustness Testing 


Evaluate the model's resilience to noisy or corrupted audio 
samples, ensuring it can handle real-world scenarios 
effectively. 
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Code Walkthrough 
= 


Data Preprocessing 


Showcase the code for audio segmentation, feature extraction, and normalization. 
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Model Architecture 


Demonstrate the implementation of the deep learning model, including the 
neural network layers and hyperparameter tuning. 
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Model Evaluation 


Highlight the code for evaluating the model's performance, including the 
calculation of metrics and the generation of the confusion matrix. 


Conclusion 
ANN Model Evaluation Metrics 


Achieved 80% Accuracy 


CNN Model Evaluation Metrics 


Achieved 92% Accuracy. 


Key Takeaways 


Powerful Feature Engineering 


The importance of extracting relevant audio features to capture the 
underlying patterns in the data. 4000 
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Model Optimization 


The significance of hyperparameter tuning and the potential benefits of 
transfer learning for improved model performance. 


Robust Evaluation 


The need for comprehensive evaluation, including the use of various metrics 
and techniques like the confusion matrix. 


Future Directions 


Opportunities for further research and development in the field of audio 
classification using deep learning. 
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Thank You 


This presentation has provided an in-depth look at the 
exciting world of audio classification using deep learning. 
We've explored the key stages of the process, from data 
analysis to model creation and testing, showcasing the 
power of these advanced techniques. Thank you for your 
attention, and let's continue exploring the possibilities of 
this fascinating field. 


